Twenty patients having a standard epidural anaesthetic were randomly assigned to receive 20ml of either carbonated lidocaine 1.73 per cent or lidocaine hydrochloride 2.0 per cent, containing epinephrine 1:200,000. An observer unaware of the solution used measured speed of onset, quality of block, and duration of action. No significant difference was demonstrated in the speed of onset or duration of the block. Carbonated lidocaine gave an improved motor block and showed a trend towards giving fewer missed segments than lidocaine hydrochloride.
CARBONATED LIDOCAINE is reported to be an improvement over lidocaine hydrochloride with regard to speed of onset and quality of block when used in epidural anaesthesia.l.2 The objectives of this study were to compare the carbonated and hydrochloride preparations of lidocaine in epidural block with respect to speed of onset and quality of block achieved. Previous studies of carbonated lidocaine have not utilized a doubleblind design and thus were open to observer bias. In this study, both the patient and anaesthetist] observer were blinded as to the solution used.
METHODS
Twenty patients scheduled for lower abdominal or lower limb surgery, after giving informed consent, received an epidural block administered by one anaesthetist. The patients were randomly assigned to two groups receiving either 20 ml of carbonated lidocaine 1.73 per cent (equivalent to lidocaine hydrochloride 2 per cent) or 20 ml of lidocaine hydrochloride two per cent. Both solutions contained freshly added epinephrine to a concentration of 1:200,000 and were injected over approximately 45 seconds through a Tuohy needle positioned in the second lumbar epidural space as identified by a loss of resistance technique. The patient was immediately turned from a lateral to the supine position and the following measurements were made by an observer unaware of which solution had been used: (b) The degree of motor block in the lower limbs using a score described by Bromage) Both of these were measured at one minute intervals for 10 minutes, then every two minutes for a further 10 minutes.
(c) After 20 minutes, the upper level of anaesthesia, defined as the loss of sensation to pinprick, and the presence of missed sensory segments, defined as any area below the upper level of analgesia where pin-prick could be felt.
(d) Blood pressure and pulse rate were recorded every two minutes for 20 minutes using a Dinamap 845 automatic recorder.
(e) Regression of the sensory and motor block were measured at the end of surgery (defined as regression of four sensory segments and disappearance of the motor block).
The sample size was calculated on the basis of the time of onset for maximum analgesia. Using a standard deviation of 2.6 minutes, ~ a sample size of 10 per group would detect a clinically significant difference between groups of three minutes with an ~ error of 0.5 and a [3 error of 0.1. Statistical comparisons were done using the independent 't' test for continuous data, and the Fischer exact test for ordinal data. A level ofp < 0.05 was considered to be significant. Table I indicates that the two groups were similar in age, height, weight and sex distribu-387 Table II shows the mean time for first appearance of analgesia (initial onset), maximum spread of analgesia, maximum spread of motor block, and duration of sensory and motor blocks. No significant differences were demonstrated. The mean onset time for maximum spread of analgesia was 13.6 minutes for carbonated lidocaine and 11.6 minutes for lidocaine hydrochloride. Table III shows the quality of block achieved as defined by the height of sensory block, degree of motor block, and number of patients with missed segments. The only statistically significant difference was for the degree of motor block where carbonated lidocaine gave a greater degree of motor block than lidocaine hydrochloride (p = 0.044). There was also a trend towards a clinically significant difference in missed segments; four of the carbonated group and seven of the Height of sensory block expressed as mean level + SEM, number of patients with missed segments and motor block score achieved. *Using 2 tailed 2 • 3 Fischer exact test (statistically significant). C02 = carbonated lidocaine. HCI = lidocaine hydrochloride.
RESULTS
hydrochloride group had missed sensory segments. The changes in arterial pressure and heart rate were similar in each group and there was no significant difference between them. Neither the systolic or diastolic blood pressure showed any appreciable change, but in both groups the pulse rate increased by approximately lO beats per minute, six minutes after injection of the local anaesthetic.
DISCUSSION
Carbonated lidocaine has previously been reported to have a faster onset of action and to give an improved block as compared with lidocaine hydrochloride.~.2 Bromage reported the time to maximum analgesia for carbonated lidocaine to be 10.6 minutes, approximately 30 per cent faster than for lidocaine hydrochloride. The present study does not confirm this finding and no statistically significant difference was demonstrated in the onset time for analgesia. These previous studies did not utilize double-blind designs and may have been affected by observer bias. This important source of potential error was avoided in the present study by the use of a double-blind design. In this study, only 10 patients in each group were investigated. This sample size should have been sufficient to demonstrate a clinically significant difference, had this in fact existed, using the standard deviations found in this study.
The only significant difference found between the two preparations of lidocaine was in the degree of motor block and this agrees with previous reports. ~'2 A trend towards a lower incidence of missed segments with carbonated lidocaine was also demonstrated in the present study, which might have proved significant if a larger sample size had been employed. 4 Apart from these two exceptions, no difference was demonstrated between the two preparations of lidocaine in the parameters measured.
The failure to show a difference in speed of onset between carbonated lidocaine and the hydrochloride salt is consistent with the findings of a previous study comparing carbonated bupivacaine and bupivacaine hydrochloride in epidural block. 5 Carbonation of local anaesthetics does speed the onset of action in the isolated nerve preparation. 6 The action of local anaesthetics in the epidural space is not analogous, though, to an isolated nerve preparation. Bromage postulates that local anaesthetics placed in the epidural space act at several sites after passing through different diffusion pathways.~ Thus the advantage of carbonation of a local anaesthetic may be lost before reaching the principle sites of action when placed in the epidural space.
A clinical situation which may closer resemble the isolated nerve preparation is major nerve blockade, such as brachial plexus block. In fact, carbonated bupivacaine used in brachial plexus block has been shown to be faster in onset than bupivacaine hydrochloride. 7 In a study 8 which did not use a double-blind format, the speed of onset with carbonated lidocaine, compared to lidocaine hydrochloride, was reported to be even faster in brachial plexus block than in epidural block. It would, therefore, appear worth comparing the action of carbonated lidocaine and lidocaine hydrochloride in brachial plexus block in a study using a double-blind format.
